A novel G to A transition at initiation codon and exon-intron boundary of PAX9 identified in association with familial isolated oligodontia.
Several studies on experimental animals indicate that the process of organogenesis crucially depends upon the spatiotemporal dose of certain critical bio-molecules. Tooth development is also not an exception. While most of the knowledge regarding the molecular mechanism of tooth development comes from the studies on mouse model, pathogenic variations identified in human tooth agenesis also provide valuable information on mammalian tooth development. Until now five major candidate genes have been identified for tooth agenesis in human. Among them, PAX9 plays the crucial role in tooth development and in non-syndromic congenital tooth agenesis. In this study, microsatellite and SNP based genotyping identifies a disease specific haplotype block, which includes PAX9 gene, segregates with autosomal dominant tooth agenesis phenotype. Direct sequencing of PAX9 identifies a novel heterozygous G to A transition at the third base (c.3G>A) of initiation codon leading to ATG to ATA shift in all affected individuals which is absent in all unaffected relatives and 200 control chromosomes. Further, in vitro functional analysis creating PAX9 minigene construct did apparently show no effect on the splice-site migration. It is therefore proposed that haploinsufficiency of PAX9 is the causal factor for tooth agenesis in this family.